Fluorescent microscopy has great advantage to observe micro-objects in cells directly . DNA stained with 4'6-diamino-2-phenylindole (DAPI) as small as the size of 4 kb could be observed in solution with epifluorescent microscopy (Kuroiwa et al . 1982) . With this tech nique, the infection of bacteriophage T4 DNA and plasmids both in minicells and in fila mentous cells were observed (Furukawa et al . 1983 , Eliasson et al. 1992 . Moreover when various amounts of DNA were stained by ethydium bromide (EtBr) , fluorescent intensity linearly increased in proportion to the amounts of DNA (Kuroiwa et al . 1981) . Therefore the amount of DNA could be estimated in a wide range by measuring fluorescent intensity . DNA contents of nuclei and bivalents in Saccharomyces cerevisiae were measured by fluo rimetry with DAPI (Kuroiwa et al. 1986 ).
In the recombinant DNA experiments, it is important to estimate the copy number of plasmid in host cells for the isolation of recombinant DNA molecules. Covarrubias et al. (1981) measured the copy number of plasmids in host cells using radioisotope. But when the variation of plasmid copy number is measured along the growth stage of the host cells , the measurement with radioisotope has two disadvantages. One is variability in the efficiency of recovery of plasmids from each host cell. Another is that it takes time for incubation to radiolabel the host cells. To overcome these disadvantages, we used the technique of fluo rescent microscopy and observed plasmids in Escherichia coli strain EJ812 (parCt8) . In this host strain abnormal chromosome partition occurs in the restrictive temperature and we could observe granules consisted of plasmid DNA in anucleate cells. 
Results and discussions
Some granules that showed fluorescent reaction of DAPI could be observed in anucleate cells from EJ812/pUC18 ( Fig. 1 C, D, I and J). In contrast, no fluorescent reaction was observed in anucleate cells from plasmid-free EJ812 (Fig. 1 A, B, E and F). Although the same granules were observed in anucleate cells from EJ812/pBR322 ( Fig. 1 G and H) , granules were more in number in cells derived from EJ812/pUC18 than from EJ812/pBR322. The size of granules that reflects the DNA amount distributed in a wide range and larger granules were observed in EJ812/pUC18 than in EJ812/pBR322 ( Fig. 1 H and J) . These results may be caused by difference of the copy number between pUC18 and pBR322 in a cell (Yanisch-Perron et al. 1985) .
We could observe the granular structures not only in the anucleate cells from EJ812/ pUC18 but also in the filamentous nucleate cells (snakes) ( Fig. 1 K and L) . Snakes from plasmid free EJ812 oppositely showed no fluorescent reaction like the granular structure (data not shown). This result may reflect the process of the granule formation, i.e. in the restrictive temperature plasmids aggregate to the granular structure in nucleate cells under the process of snake formation and then anucleate cells that have granules are separated from the snakes. To estimate the DNA contents in the anucleate cells, we diagramed the relationship between the amount of DNA and fluorescent intensity of DNA stained with DAPI in various species of bacteriophage (Fig. 3) . The relationship showed a clear linearity. This result is consistent with the data when EtBr was used as a fluorescent pigment (Kuroiwa et al. 1981) . According to Fig. 3 , the relationship could be formularized as y=1.04x+505.57; y: amount of DNA (bp); x: fluorescent intensity (arbitrary unit). We adopted this formula to measure the fluorescent intensity of granules in anucleate cells from EJ812/pUC18 and estimated the copy number of plasmids in one anucleate cell (Fig. 4 A) . As a consequence, most of the anucleate cells had between 30 and 140 copies of pUC18. Because the anucleate cell is almost the same size as a log-phase cell of E. coli wild type strain, most cells of a wild type strain are thought to carry about 30 to 140 copies of pUC18. One granule was estimated to contain between 20 and 110 copies of pUC18 (Fig. 4 B) . Marker represents 2 DNA fragment digested by restriction endonuclease HindIII.
The fluorescent microscopy enabled the observation of DNA as small as the size of 4kb in solution and of plasmid DNA both in minicells and in filamentous cells (Kuroiwa et al. 1982 , Eliasson et al. 1992 . Moreover DNA contents were measured from the fluorescent intensity (Kuroiwa et al. 1986) . In this study about 10 to 20 kb of DNA was clearly observed in anucleate cells. It means that the possibility exists to detect one copy of plasmid DNA in a bacteria cell. The technique of fluorescent microscopy may well overcome two disavantages in the measurement with radioisotope as described in the introduction.
In addition, the present results indicate that the technique of fluorescent microscopy would enable to measure the fluctuation of plasmid copy number along the growth phase of host cells. In this study a E. coli wild type strain was not qualified as a host cell to observe plasmids because fluores 
